Programming Language Theory, homework 3 A4M36TPJ, WS15/16

Homework assignment

Use the template source file (hw3.wl in your repository), implement the denotational semantics
described bellow.

Grammar rules

program ::= compose[statement, program]|
€
statement ::= assign[var Name, expression]|
whilelb, c]
expression :: = number|
boolean|

pluslexpr, expr]|
less[expr, expr]|
equal [expr, expr]|
orlexpr, expr]|
and[expr, expr]|

value[var Name]

Denotational Semantics

Value rules:

[n] = Aenv.n (2)
[true] = Aenv.True (3)
[false] = Aenv.False (4)
[var Name] = var Name (5)

Statement rules:
[assign[var Name, e]] = [assign]([var Name], [e]) (6)
[assign] = v, e.denv.env[v — e(env)] (7)
[compose[stm, prg]] = [compose]([stm], [prg]) (8)
[compose] = As, p.Aenv.p(s(env)) (9)
[epsilon] = Aenv.env (10)
[whitels, ] = [while] (1) ([c]) (1)
[while] = Y Ar.\b.Ae.Aenv.(b(env)?r(b)(c)(c(env)) : env) (12)

Expression rules:
[value[var Name]] = [value]([var N ame]) (13)
[value] = Av.Aenv.env|v] (14)
[binoples, ea]] = [binop]([ea], [e2]) (15)
[plus] = Aeq, ea.Aenv.eq(env) + ex(env) (16)
[less] = Aeq, ea.Aenv.ej(env) < es(env) (17)
lequal] = Ae1, ea.Aenv.e1(env) = ea(env) (18)
[or] = Ae1, 2. env.e1(env) || e2(env) (19)
[and] = Ae1,e2.Aenv.eq(env) && ea(env) (20)



